Abstract
Introduction
that areas with high levels of car ownership and usage levels with high numbers of people 75 departing an area for work in the morning peak period may well show characteristically 76 higher noise levels than areas with lower values of these variables. Little work has been done 77 on the characterisation of site noise levels using variables at the household level e.g. transport 78 characteristics such as car ownership levels, work trip start time etc and this forms the basis 79 of one of the research questions addressed in this paper.
80

Relative Importance of Spatial and Temporal Variables
81
In addition to the research question identified above, a further exploration of the impact of 82 location and temporal variables on noise levels is also investigated in the paper. The Zuo et al (2014) investigated whether noise variability in Toronto was mostly spatial or 95 temporal in nature. They found that noise exposure was ubiquitous across the city and that 96 noise variability was mostly explained by spatial characteristics. However, they used a 1.
Investigate if the daily peak in morning noise levels is related to characteristics of 119 households in the area, such as, car ownership levels, the mode by which people travel 120 to work and work trip departure time. The analysis is done using data from the 2011 2.
Investigate which of the following variables contribute most to noise levels: location,
123
month of the year, weekday or hour of the day. The analysis is done using a 124 multinomial logistic regression on noise data collected over a year from ten urban sites.
125
Data and Methods
126
Noise Monitors
127
The environmental noise monitor used in this study is the Sonitus Systems EM2010 (2014) .
128
The unit is designed for long term outdoor deployments. The sites at which the monitors are located are presented in Figure 1 where it can be seen that In Figure 2 , the range of noise levels experienced across the sites is expressed in terms of LDAY, 
203
The independent variables were not chosen, as such, rather they were the only available 
Results
210
The results section is divided in two parts. The first presents the results of the analysis which section is divided into sub-sections each focusing on one of those variables.
219
Impact of Household Characteristics on Noise Levels
220
Peak Period Noise Levels
221
The first issue to be investigated was the cyclical daily profile evident for all sites, an 222 example of which for site 3 is presented in Figure 3 . For this stage of the work, the focus was 223 centred on five sites, 1,3,4,5 and 9.
224
Location of Figure 3 
225
In the absence of traffic measurements at the sites, the morning peak in noise levels was 
Mode used for Travel to Work
249
The modes by which individuals from the area travel to work was then examined, the results
250
of which are presented in Figure 6 . Site 9 is very close to the city centre and so it is not 251 surprising that a large proportion (44.8%) of individuals walk to work. Sites 1 and 3 also 252 show significant numbers walking to work at 26% and 23.6% respectively. Significant 
Time of Departure to Work
259
The last characteristic to be examined was the time of departure for work/school/university 
267
There would appear to be a strong trend between the rising noise levels in the morning peak 268 period for all areas with the numbers departing for work during that period but the noise 269 levels generated do not correspond quantitatively with the numbers departing in each area.
270
For example, the noise levels in Site 3 (Ballymun) are higher than in other areas but other therefore, that the numbers departing for work in an area in the morning peak period 282 contribute to the ambient noise levels in an area but it is unlikely that this characteristic is 283 more important than proximity to major noise sources. that collinearity between the variables is not an issue. (Field, 2012) .
292
An overall check on the relationship between the dependent and independent variables is the 293 significance for the final model chi-squared value, after the independent variables have been 294 added, the results of which are shown in Table 3 where significance is shown. The reduction 295 in -2LL value for the final model with the independent variables included compared with the 296 model without them can also be seen in Table 3 , another indicator that the addition of the Table 5 that all independent variables included are significant and 309 therefore add to the model. For the variables, the larger the chi-square value, the greater the the greatest loss of model fit, followed by hour of the day, month and weekday. This table   312 therefore gives an indication of the ranking of the independent variables.
313
The model parameter estimates are presented in Table 6. The table includes 
Model Results for the Location Variable
322
Examining, in the first instance, the impact of location on noise level, the model results for or all commuter numbers departing for their work trip in the morning peak period and the noise 380 levels in that area, there was a highly similar rate of increase in noise levels in the morning 381 peak period for all sites. This level of predictability may be useful in modelling noise levels for the morning peak period at sites which do not have noise long-term monitoring facilities 383 available.
384
The second part of the paper examined the contribution that a number of variables make to 385 noise levels: location, hour of the day, month and weekday. This piece of work attempted to 386 address a gap Zuo et al (2014) had identified in that they found that location (spatial) aspects 387 of a site were the most important variable in defining noise levels but were less confident in Table   393 5, it can be seen that the results here support the findings of Zuo et al (2014) i.e. that location 394 contributes most to noise levels followed by the hour of the day, month and weekday in that 
397
The findings are useful in the context of how local authorities might allocate limited resources 398 to the measurement of noise. Measuring noise levels at different locations for a day is likely 399 to generate the most benefit in terms of noise level prediction as location and hour of the day 400 were two variables identified as contributing most to the noise levels. Trying to determine 401 seasonal variation (difference between months) or weekday variation is less useful in 402 contributing to noise level predictive capacity.
403
Conclusions
404
There would appear to be no correlation between household car ownership levels in an urban 405 area and average noise levels. A similar finding was determined for the number of people departing from work in an area. There would appear to be a strong trend between the rising 407 noise levels in the morning peak period for all areas with the numbers departing for work 408 during that period but the noise levels generated do not correspond quantitatively with the 409 numbers departing in each area. Again there is a notable upward trend between rising noise 410 levels and the numbers departing for work by car but no distinguishable relationships 411 between the actual numbers departing and the noise levels in the area. It can be concluded 412 that the numbers departing for work in an area in the morning peak period contribute to the 413 ambient noise levels in an area but it is unlikely that this characteristic is more important than 414 proximity of the monitor to major noise sources.
415
The multinomial logistic regression model developed to predict noise levels using the 416 independent variables of location, month, weekday and hour of the day can be considered 417 useful in that it can be seen from the -2LL test that the independent variables all make a 418 significant contribution. Having said that, the model is far from perfect in that it predicts 419 correctly 58.5% of the time although this is considerably higher than the 27% proportional by 420 chance accuracy. The results show that location is the most important of the variables followed 421 by hour of the day, and then month, with day of the week offering the least contribution in 422 terms of predictive capacity.
423
Previous work had raised a question about how temporal variables contribute to urban noise 424 levels. The research addresses this question whereby it notes that the time of day contributes 425 significantly to noise level prediction but not as much as spatial variables. It also finds that 426 monthly and weekday influenced variations contribute less in terms of predictive contribution.
427
Measuring noise levels at different locations for a day is likely to generate the most benefit in 428 terms of the optimum use of noise level measurement resources as location and hour of the day 429 were two variables identified as contributing most to the noise levels. Trying to determine seasonal variation (difference between months) or weekday variation is less useful in terms of 431 their contribution to noise level prediction. 
